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PREFACE 
This paper was prepared to serve a dual purpose. It is first of 
all intended to serve as fulfillment of one of the requirements for the 
Master of Resource Administration degree at the University of Montana. 
Secondly, it is intended to provide a summary of my thoiights on a sub­
ject of special interest to me, and which I believe to be of great 
importance to the U.S. Forest Service, the agency I work for. Because 
of the dual purpose, the paper probably varies somewhat from the usual 
style and content of a master's degree thesis. 
My study at the University of Montana has been financed by the 
Forest Service under the Government Employees Training Act. Course work 
has been of an interdepartmental nature, including studies in economics, 
resource policy, political science, communication, business administra­
tion, and computer science. This paper applies some of what I have 
learned to an appraisal of some facets of the Forest Service multiple 
use management program. 
The paper is intended to be entirely of a constructive nature. I 
am convinced that the Forest Service is, in general, an efficient, far-
sighted, and dedicated organization. If any statements in the paper 
appear to imply otherwise, it is not my intention that they do so. I 
ii 
do, however, intend to be q.uite frank in pointing out areas where 
operating improvements appear necessary and feasible. 
I am very grateful to the Forest Service for making my study at 
the University of Montana possible. 
CNW 
iii 
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CHAPTER I 
INTRODUCTION 
The United States Forest Service administers some l86 million 
acres of public lands in the National Forest system. These lands are 
managed under the multiple use principle, which is expected to make the 
National Forests contribute the most in the way of possible benefits. 
But the multiple use principle has been seriously questioned by some 
1 2 straight-thinking scholars. » These jnen have pointed out some impor­
tant problems in terms of identifying the real meaning of the principle 
and in applying it to forest land management. 
I have worked with the principle as a Forest Service employee for 
the past fifteen years, during the last four of which I was Branch Chief 
for Multiple Use Management in the Alaska Region. I have also concen­
trated on this problem while currently a graduate student at the 
University of Montana. I am convinced that the multiple use principle 
forms the best basis for management of the National Forests, but I also 
^George R. Hall, "The Myth and Reality of Multiple Use Forestry," 
Natural Resources Journal, (Vol. 3, Oct., 1963) p. 2T6 - 290. 
W. Behan, "The Succotash Syndrome," Paper presented to the 
Forestry Section, Northwest Scientific Assoc., Missoula, Montana, 
April 15, 1966. 
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recognize some weaknesses as it has been applied to date. I believe 
that the major weakness stems from the fact that the multiple use prin­
ciple has not been considered to be a decision making tool for select­
ing the resource management emphasis that will be applied to various 
areas of National Forest land. In this paper I will discuss this prob­
lem and some of the factors that contribute to it and to other problems 
of making the multiple use principle into a workable system of manage­
ment. I will also suggest some ideas and techniques that I believe will 
assist in overcoming the problems. 
Prior to the close of World War II, the National Forests were 
subjected to very moderate use. The job of the Forest Service was 
mainly one of protection; this phase of the history of the National 
Forests is often referred to as the "custodial era." Since World War II, 
use of the National Forests has grown rapidly. Expanding timber harvest 
and shortages of timber on private lands have created a great demand for 
National Forest timber. At the same time, outdoor recreation visits to 
the National Forests have been increasing at a rate of about 10 percent 
per year since World War 11.^ Interest in wildlife has paralleled the 
increase in recreation use. Use of water has also increased greatly. 
^Jack L. Knetsch, "Forest Recreation: A Case of Nonmarket 
Resource Use," Journal of Forestry, (Vol. 65, No. 2, Feb. 1967), p. 102. 
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The result is that, whereas in the past the Forest Service managed 
the National Forests in an environment that included little scrutiny 
from the public, today there are many individuals and groups that are 
very much concerned with Forest Service decisions and actions. These 
people are competing for adequate recognition of the things they desire 
most from the National Forests. Their concern can he expected to become 
more intense as use of the essentially fixed acreage of National Forest 
lands continues to expand in the future. Forest Service decisions as 
to what resources will he produced and what uses will he permitted, 
encouraged, or discouraged on specific areas of National Forest land, 
then, have great importance in the management of the National Forests, 
To date, the Forest Service has not fitted in its basic land 
management principle, multiple use, with the all-important process of 
making decisions as to the resource management emphasis that various 
areas of National Forest land will receive. Multiple use is described 
as requiring "well-defined management objectives and plans which are 
carefully coordinated with resource potentials and demands."^ In prac­
tice, however, the management objectives are couched in very general 
terms that leave them less than "well-defined." Multiple use planning 
instructions discuss problems of coordinating resource uses at great 
^Edward P. Cliff, "Multiple Use Management on the National 
Forests of the United States," Address presented to the 5th World 
Forestry Congress, Seattle, Wash., Aug. 29, I960, p. 11. 
k 
length, but they say little about how resource emphasis decisions will 
be made where coordination alone cannot resolve conflicting demands.^ 
This is the problem of major concern in this paper. 
To provide a background within which to consider the resource 
emphasis decision making problem, the next four chapters will discuss 
the organization and mandate to the Forest Service; the basic direction 
that is given to multiple use maneigement; the general nature of interest 
groups and publics; and some features typical of most fonnal organiza­
tions, such as the interest groups the Forest Service deals with, and 
the Forest Service itself. The decision making problem will then be 
taken up in more detail. Following that, some economic techniques and 
the use of computers as aids in decision making will be discussed. The 
paper concludes with a stimmary, some conclusions, and some suggestions 
for improvement in the problem area. 
The term "resource emphasis decisions" will be encountered 
throughout the paper. It refers to decisions made as to what stress or 
priority will be placed on the production of each of the available 
resources, and what potential uses will be permitted, encouraged, or 
discouraged, on specific units of National Forest land. 
CHAPTER II 
THE FOREST SERVICE ORGANIZATION AM) ITS JOB 
The Forest Service is a federal agency located within the 
U.S. Department of Agriculture. It is responsible for the protection, 
development, and management of a National Forest system that comprises 
186 million acres of public lands divided among 15^ National Forests 
and 19 National Grasslands in Ul states and Puerto Rico. It also has 
responsibilities for research concerning forest land management and for 
cooperative work on state and private forest land management. This 
paper will deal only with the management of the National Forest system 
phase of Forest Service work. 
National headquarters for the Forest Service are in Washington, 
D.C. The top administrator for the Forest Service is titled the "Chief." 
He is assisted at the Washington level by an Associate Chief and by 
Deputy Chiefs in charge of the several areas of Forest Service work. 
The Chief is directly responsible to the Secretary of Agriculture. 
Decentralization of Forest Service work is accomplished through 
nine Regional Offices located throughout the United States. Each Region 
is headed by a Regional Forester who is directly responsible to the Chief. 
The Regions are comprised of up to 20 National Forests. The principal 
administrator of each National Forest is titled a "Forest Supervisor." 
5 
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Each Supervisor is directly responsible to the Regional Forester. He 
in turn has a varying number of District Rangers responsible to him. 
The District Rangers are responsible for their Ranger District unit sub­
divisions of the National Forest. They usually have several staff 
assistants and anywhere from a few to over 100 persons working on their 
Districts. 
The traditionally stated objective of the Forest Service is the 
serving of the greatest good to the greatest number of people, in the 
long run. To do this, the Forest Service is dedicated to the principle 
of multiple use management of the Nation's forest land resources for 
sustained yields of wood, water, forage, wildlife, and recreation. 
The Multiple Use-Sustained Yield Act of June 12, I96O confirmed 
the policy of multiple use management which was already in effect. This 
act defines multiple use as: 
"The management of all the various renewable surface resources 
of the National Forests so that they are utilized in the combir-
nation that will best meet the needs of the American people; 
making the most judicious use of the land for some or all of 
these resources or related services over areas large enoiigh to 
provide sufficient latitude for periodic adjustments in use to 
conform to changing needs and conditions; that some land will 
be used for less than all of the resources; and harmonious and 
coordinated management of the various resources, each with the 
T 
other, without impaiment of the productivity of the land, with 
consideration being given to the relative values of the various 
resources, and not necessarily the combination of uses that 
would give the greatest dollar return or the greatest unit 
output. 
Scarcely anyone would argue with the logic and reasonableness of 
this mandate. However, nowhere in the act and nowhere else provided by 
Congress is there any definition or direction as to what the combination 
of uses that will best meet the needs of the American people might be. 
This Judgment is left to the Forest Service, and this is obviously a 
very large order. 
The National Forests could be looked upon as a resource factory. 
These lands currently provide five renewable surface resources for the 
benefit of society. The resources include forage, recreation, timber, 
water, and wildlife. Varying amounts of each of the resources, and sub­
parts within each resource class, could be produced, depending upon the 
amount and kinds of emphasis, restrictions, and physical inputs that are 
applied to the land base. Decisions with regard to these factors will 
affect not only how much will be produced but also the characteristics 
of the output. 
^U.S. Congress, The Multiple Use-Sustained Yield Act, Public Law 
86-517, 86th Congress, i960. 
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The range of effects that provision for a given amount of one out­
put can have upon other outputs will cover a continuum from complemen­
tary, to neutral, to competitive, to exclusionary. Some examples 
follow. 
Timber harvest may complement water yields and some wildlife 
species. Research has shown that, in many areas, timber harvest can 
result in greater water production. Increased wildlife forage is 
produced in openings created by timber harvest, often resulting in 
increased nimibers of those species that do best in sub-climax vegetative 
types. These include some of the more popular game species, such as 
deer and elk. On the other hand, species that prefer climax vegetative 
types, such as the caribou and marten, may be adversely affected. 
Timber production and recreation use can conflict. Clear-cut 
timber harvest can detract from scenic views (it can also create them). 
The dispersion of recreation facilities, such as campgrounds and picnic 
areas, throughout a timber producing area can make timber harvest econom­
ically infeasible if it must be carried on so as to avoid any conflict 
with recreation use. In extreme cases, the two uses can be exclusionary. 
Timber harvest removes the possibility of an area being used as a "pure" 
wilderness and, in reverse, classification as wilderness will eliminate 
the possibility of timber harvest. 
9 
Different forms of recreation use may conflict. Water skiers may 
spoil a small lake for fishing and swimming. Summer homes may be built 
on areas that are later needed for public recreation facilities. A form 
of recreation use can even conflict with itself. Campgrounds that are 
too large or too numerous can spoil the esthetic qualities of an area 
and detract from the quality of the recreation experience for all who 
use the area. 
Recreation and wildlife uses may conflict. In Alaska, problems 
can arise between providing mass-type recreation facilities and main­
taining high populations of the Alaska brown bear. These large bears 
do not fit in well with concentrations of people, such as found at 
resorts, campgrounds, and picnic areas. 
In some cases, conflicts can be reduced and complementarities 
increased through the process of coordinating uses. For example, timber 
can be harvested from a campground during the off-season for recreation 
use by employing special tree selection and clean-up techniques. 
Removal of some trees may actually improve the quality of the area. But 
the special techniques applied to obtain the additional timber output 
require higher costs for removing the timber than are required for 
normal timber harvest. For the coordination process to be worthwhile, 
the value of the additional outputs must exceed the cost of the added 
inputs. 
10 
To live up to the multiple use mandate, the Forest Service must 
gather information and make decisions with regard to: (l) what resources 
and resource combinations could be produced on the National Forests, 
(2) what goods and services and in what amounts do the many publics and 
interest groups concerned with National Forest products need or desire 
from the National Forests, and (3) what combination of products should 
be produced, considering costs and benefits, to provide the greatest 
satisfaction to the American public as a whole. Obviously, a decision 
with regard to item (3) would be impossible to make at any level within 
the Forest Service organization with complete assurance that the best 
possible alternative had been selected. Nevertheless, the Forest 
Service can and should do its best to provide the greatest possible 
depth of consideration (given limitations on time, personnel, and funds) 
in making each of these decisions. 
CHAPTER III 
BASIC DIRECTIVES FOR MULTIPLE USE DECISION MAKING 
The Forest Service, in common with other federal agencies, operates 
under "basic laws passed by Congress and regulations issued by the parent 
department of the executive branch. The original law concerning manage­
ment of the National Forests (originally titled Forest Reserves) was 
passed by Congress in 1&91• This law was known as the Organic Act. It 
was later strengthened and broadened by amendments and by the Multiple 
Use-Sustained Yield Act of I96O. A large number of other acts deal with 
various phases of Forest Service work. 
Department of Agriculture regulations clarify and supplement the 
basic laws and provide policy direction and legal authority for manage­
ment activities in a number of activity areas, including fire control, 
trespass, timber harvest, grazing, and others. 
The Forest Service has developed a set of directives for internal 
use that constitute a major set of guidelines for all phases of Forest 
Service work. These directives are in the form of a set of large 
volumes known as the Forest Service Manual. Within the manual are the 
basic laws and regulations, along with Forest Service interpretation of 
these and directions for accomplishing nearly every phase of Forest 
Service work. Great reliance is placed on the Manual to ensure a high 
11 
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degree of uniformity in the highly decentralized work of the Forest 
Service. In addition to the Manual, handbooks are provided for subjects 
of a specialized or highly technical natiire. These, in effect, supple­
ment the Manual. 
With regard to decision making. Section 1335 of the Manual contains 
an outline of suggested steps to be taken in making a decision. The 
principal recommended steps include: (l) defining the problem, 
(2) analysis of the problem, (3) determination of possible solutions, 
and (i+) deciding on a solution.^ Each of these steps is described in 
some detail and the outline would be a reasonably good guide to follow 
in attempting to arrive at any decision. The question remains, however, 
as to how many resource emphasis decisions made by the Forest Service 
have actually been arrived at through use of such a refined process. 
One might also wonder, in cases where the recommended steps are used, 
as to how deep a consideration is given to each of the analyses required. 
As mentioned in the previous chapter, basic laws provided by 
Congress do not specify the combination of resource production that the 
Forest Service should provide from the National Forests. Neither do the 
regulations provided by the Secretary of Agriculture. This determination 
^Forest Service Manual, (Wash., D.C.: Forest Service, Amendment 
April 1966) Sec. 1335, p. 1335-
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is largely left to the Forest Service, and this is probably proper, for 
neither the Congress nor the Secretary of Agriculture have the time and 
detailed information necessary to develop specific decisions for allocat­
ing National Forest resources. 
The logical place to find a listing of the combination of resource 
production that should be provided from the National Forests might seem 
to be the Manual. But such a listing is not to be found there, or in 
any other Forest Service directive. The reason for this should not be 
difficult to imagine. The task of developing such a listing would be 
nearly impossible to accomplish, at least at the National level. Any 
simplified listing of how much of each resource should be provided from 
the National Forests would have several weaknesses. First of all, 
complete information is not available to determine what products are 
needed from the National Forests, now and in the future, with any clear 
indication as to the priority these needs should assume. Secondly, if 
such a listing were provided, it would soon be out of date due to 
changes in needs that would become apparent as time passed. Thirdly, 
the listing would be a target for all National Forest interest groups 
that felt they should have their interest better recognized. This would 
probably include the majority of them, for none is likely to be satisfied 
with any compromise that such a listing would have to represent. 
We can, then, dispense with the consideration of a National policy 
that is specific as to the combination of resources that should be 
lU 
produced. But as we progress to the Regional, National Forest, and 
Ranger District levels, the need for such a policy becomes more practi­
cal and more necessary. As we move from large aggregates of National 
Forest land, such as all of the National Forests within a Region, to 
small aggregates, such as parts of a Ranger District, the need becomes 
even more obvious. Clearly, when the District Ranger makes the multiple 
use management plan for his District, he must make decisions as to the 
combination of resources he is to produce from specific areas. The 
production of some resoiirces may complement that of others, but in some 
cases resource production will involve competition between resources, 
or even mutual exclusion. The Ranger must, therefore, make judgments 
as to which resource, or resources, will be favored on specific areas 
of land. Likewise, the Forest Supervisor and the Regional Forester face 
similar problems for the National Forests and Regions, respectively. 
It would follow that, although the Chief might not wish to specify 
the emphasis that each resource is to receive throughout the National 
Forest system, he would want to include in the Manual some clear guide­
lines as to how these decisions are to be made at the lower levels. 
But multiple use planning instructions do not include such guidelines. 
Instead, the instructions concentrate on discussing the need and tech­
niques for coordinating resource production and uses so that as many 
uses can be accommodated on a given area as possible. Conflicts, as a 
possibility, are not ignored, but they are discussed in terms of mini­
mizing their number and severity, rather thaji also discussing how to 
15 
resolve problems where simple coordination alone cannot yield the 
needed amounts of each of two or more competing resources. 
Section 2102 of the Manual states that the objectives of multiple 
use management are to further the purposes of the act (Multiple Use-
Sustained Yield Act) by: 
"1. Establishing patterns of laxid use and resource development 
that conform with changing conditions and public needs. 
2. Managing each area for as many purposes as are feasible and 
desirable. 
3. Integrating management activities so that each contributes 
to the others for optimum efficiency and public benefit."^ 
The first of these objectives cannot be argued with, although 
instructions as to how this is to be accomplished are largely lacking 
in the Manual. The other two objectives, although reasonable enough in 
themselves, tend to imply that the major objective of multiple use 
management is simply to get as many uses going on an area of land as 
possible. One critic of the multiple use principle has rightly pointed 
%orest Service Manual, (^endment #10, Jan. 1963), Sec. 2102, 
p. 2102. 
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out that this is not a reasonable ob.iective It is more properly a 
means of accomplishing an objective, vhich objective should reasonably 
be providing maximum public benefits from the lands in question. To 
provide maximum benefits will, at times, require that less than all of 
the possible piorposes be provided for. 
Section 2120 of the Manual provides instructions for the prepara­
tion of "Regional guides" for multiple use planning. The Regional 
guides are prepared at the Regional level and are "comprised primarily 
of analyses of management situations, statements of applicable manage­
ment direction, aind the extension of Service-wide policies needed to 
2 coordinate more local management situations." The Regional guides 
serve as the multiple use management policy for the Region and provide 
the background within which the Ranger District multiple use plans are 
prepared. 
The Section 2120 instructions call for assembling basic data as 
to the amounts, kinds, and conditions of the resources of the Region; 
present and expected future use of these; populations and trends; and 
other types of pertinent data. This information is then to be analysed 
and evaluated to arrive at desirable policies. It is stated that 
^Behan, p.9. 
^Forest Service Manual, (Amendment #10, Jan. 1963), Sec. 2120, 
p. 2120.3. 
IT 
evaluation consists of weighing all factors to arrive at Judgments 
pertaining to: 
"1. Relative values in terms of human welfare of the various 
resources and uses, area by area. 
2. What combination and patterns of uses will best meet public 
needs by giving desirable emphasis to various resources and 
making the land most productive."^ 
Among the listed factors to be considered in making Judgments as 
to desirable policies is an item stated as: "Intangible as well as 
2 tangible values; social as well as economic factors." 
These instructions clearly imply that resource emphasis decisions 
must be made in establishing policy for the Region. Yet these decisions 
are not given any special focus. In addition, the suggested outline for 
writing a Regional guide does not include mention of the need for a sec­
tion listing the "combination and patterns of uses" that it will be the 
Regional objective to provide. Hor is a section suggested to explain how 
the combination and patterns of uses should be determined at the National 
Forest and Ranger District levels. Instead, emphasis is again placed on 
3 the coordination phase of multiple use management. As a result, most 
^Ibid., Sec. 2121.23, p. 2121.3. 
^Ibid., 
^Ibid.. Sec. 2121.3. 
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of the Regional guides I have examined focus on coordination and largely 
ignore the problem of decision making with regard to resource emphasis. 
To my knowledge, only one of the nine Regions, the Alaska Region, has 
attempted to deal to a significant degree with the resource emphasis 
problem, and the treatment there is less than the amount that is 
desirable.^ 
Overemphasis of the coordination aspects of multiple use and 
underemphasis of the resource allocation aspects has probably contrib­
uted much to the confusion and controversy that exists concerning the 
meaning and objective of the multiple use principle. George Hall, in 
his article "The Myth and Reality of Multiple Use Forestry," gives a 
2 
good discussion of the controversy. He ccanpares what he takes to be 
the Forest Service interpretation of the meaning of multiple use with 
the opposing view. From Forest Service statements and literature on 
multiple use he attributes to the Forest Service an "equal priorities" 
doctrine. He recognizes two tenets of this doctrine: (l) multiple 
use involves "harmony and coordination" of uses but does not neces­
sarily require a combination which produces the maximum yield per 
acre of any one output; nor does it require a combination which 
Multiple Use Management Guide for the Alaska Region. (Juneau, 
Alaska: Forest Service, I96I+), Section 330. 
^George R. Hall, "The Myth and Reality of Multiple Use Forestry," 
Natural Resources Journal, (Vol. 3, Oct. I963) p. 276 - 290. 
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produces the maximum economic benefits, and (2) no one use has priority-
over another.^ The opposing doctrine he calls the "dominant use" view. 
This position rejects the tenets of the equal priority view. Proponents 
of this position maintain that multiple use is not a social goal but 
merely a planning technique to decide to what uses a tract of land might 
best be adapted. They would then decide on a dominant use for each 
piece of land and permit other uses only to the extent that they do not 
interfere with the dominant use. Strict adherence to one doctrine will 
produce land management decisions that may be quite different than if 
the other doctrine were followed. 
In my view, the equal priorities doctrine is not a totally accu­
rate picture of how the Forest Service actually applies multiple use. 
Some sort of priorities are usually established for areas of land, even 
if only through the coordination process. The selection of priorities 
has not, however, been emphasized in the planning instructions. At 
times, the Forest Service may also approach application of a dominant 
use policy, for example in areas dedicated to wilderness use. Hall's 
first tenet might imply that maximum yields and maximum economic bene­
fits are ignored in the Forest Service interpretation, but this is not 
so. These things are given weight, but they are simply not relied on 
^Hall, p. 278. 
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in total. As stated in the Manual, these are to be considered along 
with such things as intangible values and social factors. 
In reality, there is nothing in the Multiple Use-Sustained Yield 
Act or Forest Service policy that would deny the broadest and most 
reasonable meaning possible for the multiple use principle. The prob­
lem is mainly one of broadening the scope and increasing the content of 
the present multiple use instructions. This will be discussed further 
in conjunction with recommendations provided in the concluding chapter. 
In the meantime, it is necessary to make some observations on how 
resource emphasis decisions are made in the Forest Service under the 
present direction that is provided. These are covered in Chapter VI. 
Before that, however, it seems desirable to point out some things that 
have a large amoimt of influence on the environment within which the 
Forest Service works and the way people behave and think in an organic 
zation such as the Forest Service. Accordingly, the next two chapters 
aire devoted to a discussion of the general nature of political interest 
groups, publics, formal organizations, and organizational decision 
making. 
CHAPTER IV 
INTEREST GROUPS AND PUBLICS 
The discussions in this and the following chapter present some 
•background information intended to support some of the conclusions 
drawn later in the paper. The information was derived from my graduate 
studies in the political science, organizational communication, and 
forest policy subject areas. 
A healthy political society is one in which there is bound to be 
conflict and disunity (of a peaceful nature). Individual interests vary, 
so it is inevitable that the wants and desires of some individuals will 
clash with those of others. Politics and government are the agents for 
peacefully deciding conflicts.^ 
Individuals with common interests and characteristics tend to 
associate with each other in preference to association with those with 
conflicting interests and characteristics. Collections of such individ­
uals become political interest groups when a formal organization is 
established and action is taken to press the institutions of government 
1 
" ^ , "Politics, (Englewood Cliffs, 
N.J. : 
21 
22 
for the establishment or continuation of policies or activities that are 
conducive to the group's shared attitudes or interests. It is through 
collective effort that individuals can achieve the greatest success in 
gaining governmental recognition of their interests. 
A public consists of persons who stand to be affected by particu­
lar human actions, but who are not participants in the actions and yet 
are aware of and interested in the actions. A public, then, is not the 
entire populace, but usually only a small part of it. Publics are spe­
cific to issues. They usually are ephemeral and change with changes in 
issues. A political interest group is an enduring public. 
Public opinion consists of the expressed attitudes of a group of 
individuals making up the particular public in question. Thus, public 
opinion is also specific to a question and represents the feelings of 
what is usually a minority of the entire populace. Public opinion is 
not a collective entity, in spite of popular belief. It is, however, 
a sort of collective judgment which tends to prevail with regard to a 
specific question. 
Units of government, including not only legislatures, executive 
branch leaders, and the Judiciary, but administrative agencies such as 
the Forest Service as well, react to public opinion and pressures 
applied by political interest groups. 
23 
The term "pressure group," as political interest groups are often 
referred to, carries an evil connotation in its popular usage. Yet 
these groups typically maintain that the cause they are working for is 
"in the public interest."^ A study of this contention reveals two 
things; (l) it is difficult to separate the "good" political interest 
groups from the "bad" ones (in fact, one might define a "bad" interest 
group as one whose goals you happen to disagree with) and (2) the 
2 3 
"public interest" is not really an identifiable thing. ' One is led 
to the conclusion that interest groups represent legitimate (although 
admittedly often selfish) attitudes and desires of collections of indi­
viduals and that the interaction of competing groups within the govern­
mental process results in a reasonable balance of interest recognition. 
Administrative agencies of government tend to be influenced most 
by the publics or interest groups with which they have the most frequent 
contact. Those groups with which the agency has long dealt will natu­
rally have developed good access to the agency, which is vital to gain­
ing recognition of the group's desires. In the case of the Forest 
Service, interest groups of long standing that developed early access. 
^Harmon Zeigler, Interest Groups in American Society, (Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 196k), p. lll. 
^Glendon Schubert, The Public Interest, (Glencoe, Illinois: The 
Free Press, Inc., I96O), p. 223. 
Robert A. Dahl and Charles E. Lindblom, Politics, Economics, and 
Welfare, (New York: Harper & Row, 1953), p. 501. 
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such as the timber and cattle industries, are likely to "be in a more 
favorable position than newer groups. These newer groups, which are a 
product of the rapidly expanding variety and intensity of uses of the 
National Forests, are still in the process of attempting to develop good 
access. Such groups, upon failing to achieve satisfactory recognition 
by a direct approach to an agency, typically seek to get their wants 
recognized through other means, such as a direct approach to Congress, 
higher levels of the executive branch, or even the courts. 
Nearly everyone has interests that are shared with others. Some 
interests are widely shared in society, while others are more narrow in 
scope. The variety of interests an individual harbors usually causes 
him to be associated with a nimber of different interest groups. The 
association can be either by direct membership or by sympathy with the 
group ideals. 
These facts apply to government agency administrators, as well as 
to others. It should be recognized that these people are not neutrals, 
but bring with them to their jobs affiliations and interests of their 
own. Thus, interest group pressures can be found within an agency as 
well as coming from outside. This applies to the Forest Service, where 
administration is, for the most part, dominated by foresters, most of 
whom have a formal education which was oriented mainly toward the grow­
ing of timber. This is recognized as a problem by the Forest Service 
and the forestry profession. Forest Service training and most forestry 
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school curricula are currently placing more emphasis on training 
foresters to recognize the many interests that forest land can 
accommodate. This is not meant to imply that all foresters are inter­
ested mainly in the timber resource, but rather to show that those who 
are come by this as a result of their training. In actual practice, 
probably most Forest Service foresters are not restricted to an interest 
in the timber resource. 
CHAPTER V 
FORMAL ORGANIZATIONS AND ORGANIZATIONAL DECISION MAKING 
An organization may be defined as "eui aggregate of persons, 
arranged in predetermined patterns of relationships, in order to accom­
plish stated objectives."^ A formal organization is a formally struc­
tured organization, as contrasted to informal organizations, which are 
informal systems of worker relationships that operate within formal 
2 organizations. The definition suggests two of the key features of the 
nature of formal organizations. A first featiire of any formal organi­
zation is the identification of an organizational objective, or set of 
objectives. Without goals, there would be no reason for an organization 
to exist. A second feature is that an organization provides a structure 
within which a division of work responsibilities is provided for and 
lines of authority and communication are established. 
For most governmental organizations, including the Forest Service, 
the objectives or goals are social in nature. That is, they are 
Hf. Charles Redding, "The Organizational Communicator," Business 
and Industrial Commionication, ed. W. Charles Redding and George A. 
Sanborn, (New York: Harper & Row, 196k), p. 33. 
%eter M. Blau and W. Richard Scott, Formal Organizations; A 
Comparative Approach. (San Francisco: Chandler Pub. Co., 1962), 
Chapter 1. 
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intended to provide benefits to the nation and its citizens. Should an 
organization completely satisfy its objectives, it would no longer have 
a reason for existence. One of the phenomena of organizations, however, 
is the feature of persistence. Each organization seeks to survive and 
some government organizations have been known to exist for years after 
their objectives have been reached. More typically, however, an organi­
zation nearing its objectives will formulate new or modified objectives 
to give it a reason for continued existence. This characteristic is 
common, in spite of the resistance to change that is typical of organi­
zations and most individuals. 
Another feature typical of formal organizations is a tendency for 
growth. Most organizations seek to increase their programs at every 
opportunity. In the Forest Service, this feature could color land man­
agement decisions. The course of action that will promote the largest 
increase in program size would have a distinct advantage in the decision 
making process. 
The structure of a formal organization and the systems and habits 
of functioning that the organization has established or evolved can have 
a large influence upon the thoughts and actions of the persons occupying 
positions within the organization. These individuals also have a return 
influence upon the organization. 
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Simon states that "The organization takes from the individual 
some of his decisional autonomy and substitutes for it an organiza­
tional decision-making process."^ The makeup of the organization 
usually makes the following decisions for the individual: 
"l. Specify his function, that is, the general scope and 
nature of his duties. 
2. Allocate authority, that is, determine who in the 
organization is to have power to make further decisions for 
the individual. 
3. Set other limits to his choice as are needed to coor-
2 
dinate the activities of the individuals in the organization." 
Each individual serving in a formal organization is placed in a 
position. The duties of the individual are inherent in the position, 
that is, they are described for each position. These duties effect 
how the person will interpret his job and how others will expect him 
to behave as the occupant of that certain position. 
^Herbert A. Simon, Administrative Behavior, (2d ed.; New York: 
The Macmillan Co., 195T), p. 8. 
%bid. 
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Persons working in formal organizations have two personalities: 
private and organizational.^ Barnard states that "Within organizations, 
especially of the complex types, there is a technique of decision, an 
organizational process of thinking, which may not be analogous to that 
2 
of the individual." Thus, persons behave organizationally within an 
area of acceptance. When the organization's demands fall outside of 
this area the personal motives of the individual may reassert themselves. 
In expecting loyalty of the individual the organization is really requir­
ing that he permit himself to be dominated by the organization's 
personality. 
Individuals identified with an organization usually display a 
loyalty to the organization. This loyalty can cause them at times to 
actually overlook the broad social goals and objectives of the organi­
zation in favor of what is of immediate benefit to the organization. 
Thus, decision making may tend to be colored by what appears to be best 
for the maintenance of the status quo in the organization, since change 
(other than growth) is normally feared. 
There is one organizational feature of the Forest Service that 
contributes greatly to the problem of arriving at reasonable resource 
^Ibid., p. 20U. 
2 Chester I. Barnard, The Functions of the Executive, (Cambridge, 
Mass.: Harvard University Press, 19^), p. 199. 
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emphasis decisions. Staff work concerning management of the various 
resources is organized on a resource basis. Each resource function is 
typically the special concern of a separate staff unit at each level of 
the organization. Due to the fact of organizational loyalty, this 
results in competition between organizational units within the Forest 
Service for favored recognition of each of the resources. Line officers 
are faced with the job of reconciling this competition. 
The structure of an organization influences the degree of access 
that interest groups will have to it. Agency administrators usually 
come to recognize the desirability of providing means of access in order 
to cultivate interest groups for support.^ One way of providing access 
is the creation of advisory councils. Such councils can provide for 
regular communication with interest groups and assure them that their 
desires are being given consideration. 
Decision making may be defined as "the process by which a course 
of action is consciously chosen from available alternatives for the 
purpose of achieving a desired result." All behavior of individuals 
and organizations involves the making of a great many decisions each 
^Abraham Holtzman, Interest Groups and Lobbying, (New York: The 
Macmillan Co., I966), p. 112. 
Q 
Joseph L. Massie, Essentials of Management. (Englewood Cliffs, 
N.J.: Prentice-Hall, Inc., 196^1), p. 6. 
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day, whether these decisions are made consciously or unconsciously. 
Rational decision making, then, should be an objective of every organi­
zation. The degree of rationality or correctness of decision making 
should greatly influence the success of an organization. No decision, 
however, can be completely rational. Limitations on rationality are 
imposed by the existence of too many possible alternatives and an 
1 
incompleteness of knowledge. In actual practice, it is necessary to 
limit the number of possibilities considered and to assume certain 
2 
"givens" in order to arrive at a choice. 
In view of the above, it follows that an administrator, in making 
a decision, cannot claim to be providing the absolute best answer. In 
fact, Simon claims that while "economic man" maximizes (selects the best 
alternative from among those available to him), "administrative man" 
satisfices (looks for a course of action that is satisfactory or "good 
enough"). 
U 
Simon distinguishes two polar types of decisions. He calls them 
"programmed decisions" and "nonprogrammed decisions." These are not 
^Simon, p. 79. 
O 
Barnard, p. lU. 
Simon, p. xvi. 
^Herbert A. Simon, The New Science of Management Decision, 
(New York: Harper & Brothers, 196O), p. 5-
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really distinct types, "but a whole continuimi, with one type at one end 
and the other type at the other end. Decisions are programmed to the 
extent that a definite procedure has been worked out for handling them. 
Decisions are nonprogrammed to the extent that they are novel, unstruc­
tured, and consequential. 
Forest Service decisions regarding what resources will "be produced 
from areas of National Forest land would normally fall toward the non-
programmed end of the continuum. Such decisions involve infrequent 
cases of an individualistic nature. These can be clearly distinguished 
from the day-to-day, routine decisions involved in work such as person­
nel management, procuring supplies, and the dispatching of crews to work 
on projects in the Forest. 
Programmed decisions are usually handled on a routine basis. The 
structure of the organization provides specific processes for handling 
them. Nonprogrammed decisions are usually handled by general problem-
solving processes. It is in this area where the skills of the executives 
involved are of prime importance. Traditional decision making techniques 
applied to nonprogrammed decisions involve judgment, intuition, creativ-
1 
ity, and rules of thumb. To produce better decisions of this type, 
however, it is desirable to formalize the decision making process and 
Herbert A. Simon, The New Science of Management Decision, 
(New York: Harper & Brothers, I96O), p. 8. 
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to involve economic and social considerations, to the greatest degree 
feasible. 
The concepts discussed in this and the previous chapter represent 
an extremely brief condensation of the subject matter. They are 
intended to serve as a partial background for the discussion and conclu­
sions provided later in the paper. Additional concepts will be brought 
in at pertinent points. 
CHAPTER VI 
HOW RESOURCE EMPHASIS DECISIONS ARE MADE 
IN THE FOREST SERVICE 
The observations made in this chapter with regard to how the 
Forest Service arrives at resource emphasis decisions are based partly 
upon my personal experience and partly upon referenced evidence. It 
would be preferable, I realize, to support the observations entirely 
with concrete evidence, but the job of assembling such evidence would 
require much more research than the limited scope of this paper can 
justify. While some persons might argue with some of my observations, 
they are based upon 15 years of experience with the Forest Service. 
They are intended to be as neutral and unbiased as possible. 
To consider how resource emphasis decisions are made in the Forest 
Service, it is desirable to have well in mind those features of the 
environment within which the Forest Service operates that will have 
considerable influence on the subject. These are s\mmarized as follows: 
1. There are no clear guidelines or directives as to how resource 
emphasis decisions should be made. The guidelines that are provided are 
mostly concerned with the coordination of resource uses. They do not 
emphasize the problem of making decisions where coordination alone can­
not resolve conflicts. 
3U 
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2. There are no specified goals as to the combination of resource 
production or relative emphasis desired. This leaves it up to the field 
units to determine the balance of public needs and desires that should 
be provided for on the unit of National Forest land in question. 
3. Decisions are made on a decentralized basis. That is, the 
decision is usually made at the lower levels (Ranger District or National 
Forest) and may or may not be reviewed and concvirred in at more than one 
higher level. 
Forest Service decision makers face pressures from a large and 
increasing number of publics and political interest groups. Some of 
these groups have better access to the Forest Service than others. 
5. Demands for the use of National Forest resources are rapidly 
increasing. 
6. Forest Service decision makers carry their own interests and 
affiliations with them to their jobs. These men are seldom completely 
neutral in their approach and their training and experience may tend to 
favor one resource or another. 
7. Forest Service work is organized and funded on a functional 
basis. Each resource is usually supervised by a sub-organization within 
the overall organization at each level. Funds are allocated for Forest 
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Service work by Congress on a functional "basis. These things make for 
a "functional free-for-all" within the organization that sees functional 
units competing for the "best interest of their particular resource. The 
line manager who is responsible for the overall unit of organization in 
question must reconcile these competing pressures in arriving at 
resource emphasis decisions. The better funded functions have an advan­
tage in the competition in that they have larger staffs and represent a 
larger proportion of the total program. 
Forest Service decisions that affect the emphasis that the various 
resources and uses will receive may result from a variety of administra­
tive actions. These include: (l) the multiple use planning process at 
the Ranger District level, (2) refinements of the multiple use plans 
through multiple use surveys and "pressure area" plans, (3) decisions 
made on controversial areas, and {k) functional resource management 
planning. 
Each District Ranger is required to prepare a multiple use plan 
for his District. As mentioned earlier, the directives he uses in 
preparing this plan typically explain the need for coordinating resource 
uses to minimize conflicts, but they do not define the quantity of each 
resource that should be provided for, nor do they focus on the need to 
consider this important factor. Even though multiple use planning is 
viewed as a coordinating process, some degree of resource emphasis is 
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SLctually determined. This results from the establishment of multiple 
use zones and management units as part of the mioltiple use plan. 
Multiple use management zones are used to designate the criteria 
under which specific areas within Ranger Districts will be managed. The 
Multiple Use Management Guide for the Northern Region describes the 
concept of these zones as follows: 
"Management zones are a tool originating in District multiple 
use plans to implement the concept of management by land area. 
Key value resource combinations and their location, areas 
suitable for various land uses, and such factors as accessibil­
ity sind public need are among the criteria used in establishing 
this first subdivision of a multiple use planning area. Zone 
boundaries are drawn on the basis of broad similarities in man­
agement situations, within which more specific management direc­
tion and coordination can be applied thaxi would apply to the 
planning area (Ranger District) as a whole. They are rsurely a 
narrow, precise line separating two distinctly different forms 
of management. Rather, they should be thoxight of as bauids of 
varying width within which these differing forms of management 
merge or phase together. Broad management direction and coor­
dinating requirements have been developed and are generally 
applicable for each zone as they occur throughout the Region. 
(Areas within a zone which are recognizable by a marked change 
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or difference in the management situation, which in turn calls 
for a departure from the management direction and coordination 
for the zone, become the second planning subdivision — the 
management Tinit.) 
Management zones for the Northern Region are: 
UlO - High Area Zone 
U20 - General Forest Zone 
U30 - Lower Slope - Foothill Zone 
- River Break Zone 
1+50 - Grassland Zone 
U60 - Water Influence Zone 
kjO - Travel Influence Zone 
i+80 - Special Zone"^ 
Management zones will vary slightly from Region to Region. All 
Regions are required to use the water influence and travel influence 
zones in conformity with a standard definition provided by the Chief's 
Office. 
A management unit is defined as "an area entirely within a manage-
ment zone identified by a localized manaigement situation for which 
Multiple Use Management Guide for Northern Region, (Review Draft), 
(Missoula, Montana: Forest Service, I96T), Chapter 400, p. UOO. 
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particular coordinating management decisions are required." 
Notice that the criteria for the zones include such things as 
"key value resource combinations," "areas suitable for various land 
uses," and "public need." These criteria would permit the zones to 
reflect, at least to a degree, decisions made as to the quantity of each 
resource to be produced and the amount of each use to be permitted or 
encouraged on a Ranger District. But, in my experience, such decisions 
have not been used in delineating the zones. They have been delineated 
mostly on the basis of the physical nature of the land and its suita­
bility for various uses. Special attention is normally given to recog­
nizing areas where recreation use will be concentrated, such as along 
travel routes and around water areas. The Travel Influence and Water 
2 
Influence Zones are keyed to recognizing this need. Management units 
within all zones are used (among other purposes) to provide for areas 
needed, now and in the future, for recreational purposes. 
The General Forest Zone appears in most Regional guides and is 
primarily a timber producing area. The Grassland Zone, if used, is 
normally a forage producing area for domestic livestock. Water is 
produced in all zones, but the High Area Zone (or its equivalent) will 
^Ibid, Appendix, p.2. 
^Ibid, Chapter i+00, pp. 1+63 and UT2. 
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be the major producer in mountainous Regions. Wildlife is also produced 
in all zones. There can be some production of each of the resources in 
any of the zones, except for the Special Zone which is used to cover 
areas formally dedicated to specific classifications, such as Wilderness 
Areas and Scenic Areas. Some uses may be excluded from certain Special 
Zones. 
Even thoiagh all of the resources are fitted into the zoning 
system, recreation is the only one tied at all closely to actual area 
needs. This is probably due to the fact that the National Forest 
Recreation Survey made several years ago actually identified specific 
areas thought to be needed to satisfy recreation needs to the year 2000. 
Functional resource management plans for the other resources may include 
figiares for the needed quantity of the resource but they do not list 
specific area requirements to be recognized and identified in multiple 
use plans. For example, timber management plans may call for a certain 
annual cut needed to satisfy expected needs, but the specific number and 
location of acres best suited to supplying this need are not designated. 
Rarely is there a check made after multiple use zoning is completed for 
a District to determine whether the planned production of all of the 
individual resources can actually be accomplished within the zones and 
management units as they have been set up. One exception to this is 
lil 
the Alaska Region, where such a check is required for the timber 
1 
resource. 
The establishment of zones and management units in Ranger District 
multiple use plans, then, actually provides some decisions with regard 
to what emphasis the various resources will receive, but it does not 
necessarily provide for the amounts that should be produced. The deci­
sions that are provided are actually a by-product of multiple use coor­
dination planning. The plans are made with little fanfare and without 
the conscious intent of deciding what emphasis will be given to the 
production of each of the resources. Thus, in planning for multiple 
use management, the Forest Service has largely by-passed the problem of 
determining the resource "combination that will best meet the needs of 
o 
the American people." 
Since the multiple use plans do not fully recognize the need to 
make resource emphasis decisions, when problems of this nature arise 
regarding specific areas, further consideration is usually required. 
One device for providing this consideration is called a "multiple use 
survey." Multiple use surveys are made where a new activity is proposed 
which will have an impact upon the existing status of an area. The 
Multiple Use Management Guide for the Alaska Region, Section 310. 
^The Multiple Use-Sustained Yield Act 
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activity may be of an "out-Service" nature or of an "in-Service" nature. 
Out-Service activities are those proposed by an entity external to the 
Forest Service. Examples are proposed highway construction, dam build­
ing, and power transmission line installation. In-Service activities 
include intended management activities, such as the opening up of new 
areas to timber harvest, the construction of forest access roads, and 
the development of recreation complexes. 
A multiple use survey, and the report produced from it, involves 
"a field analysis of a proposed in-Service or out-Service project to 
determine its compatibility with resources, uses, and activities 
affected and a subsequent written report containing recommendations 
aimed at elimination of multiple use conflicts and enhancement of mul­
tiple use opportunities."^ Here again the emphasis is upon coordina­
tion, rather than on an analysis as to what management emphasis will 
provide the combination of resources and uses that will result in the 
most overall benefits from the area. Nevertheless, a degree of this 
type of consideration may often become involved in the survey since a 
decision is often required as to whether or not the proposed project and 
its attendant uses should actually be permitted at all. 
"Multiple Use Management Guide for Northern Region, Appendix, 
p. 3. 
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Another method of giving further consideration to multiple use 
plans is through "pressure area" plans. This type of planning is being 
pioneered in the Northern Region.^ A "pressure area" is a unit of land 
that is experiencing, or is expected to soon experience, a great 
increase in use. On such areas, an early refinement of the multiple use 
planning is necessary due to the rapidly "building pressiire being experi­
enced or expected. The unit may be a small part of a Ranger District, 
or it may be large enough to involve a part of each of several Districts 
or National Forests. 
On these pressure areas there may be a simultaneous build-^up of 
several resource uses, or a rapid build-up of one use which might con­
flict with others that are expected to be more in demand later. The 
pressure area plan attempts to analyse the situation and provide deci­
sions as to just how far the use of each resource should be encouraged 
or permitted to go in order to get the best combination of benefits 
from the area. This provides the resource emphasis decisions that are 
partly by-passed in the usual multiple use planning. 
From time to time controversies arise as to how specific areas of 
National Forest land will be managed. These controversial areas. 
^Inteirviews with Neal Rahm, Regional Forester, Northern Region and 
Bob Miller, Multiple Use Coordinator, Northern Region, March 27, 196? 
and April 6, 1967, respectively. 
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although representing a minor percentage of the National Forest system, 
are the ones that receive the greatest amount of public attention. A 
typical example of a controversial area is the "de facto" wilderness 
that is "being considered for intensive "opening up" for varied uses, A 
"de facto" wilderness is a largely undeveloped area that has been used 
mostly for wilderness-type recreation, but which is not classified as 
wilderness. Areas being considered for fomal classification or reclas­
sification to dedicate them to special purposes may also result in con­
troversy. Included are deliberations on classification for Wilderness 
Areas, Scenic Areas, and Geological Areas. Decisions made regarding 
each of these types of areas involve determinations as to what resources 
and uses are to receive what emphasis, since some uses are usually 
excluded while others are encouraged. 
Areas that become controversial usually start out in the manage­
ment planning process along with other areas of a similar nature, but 
for some reason they attract the special attention of one or more 
publics or interest groups. Thereafter they assme extra importance and 
are subjected to more detailed analysis than areas that are not 
controversial. 
Controversial areas will be treated in different ways, depending 
upon when the controversy is recognized. Sometimes a decision will be 
made, based upon a moderate amount of analysis, and a controversy 
develops as the decision is about to be put into effect. This creates 
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a need to attempt to justify the decision to the publics and interest 
groups that are concerned. Frequently the decision will be reviewed, 
subjected to further analysis, and maybe modified before the controversy 
subsides. Where the possibility of a controversy is recognized before 
the decision is made, the analysis is likely to be more detailed to 
begin with than it would be otherwise. 
Functional resource management planning can affect the emphasis 
that the various resources and uses will receive. The case has already 
been described where recreation management plans that identify specific 
areas suitable for recreation use have possibly gained special attention 
for recreation needs in multiple use plans. In other cases, plans may 
call for actions that are designed to benefit the resource under consid­
eration, but these actions may result in conflicts with other resources. 
For example, a wildlife management plan might call for leaving 500 foot 
wide strips of timber along all fish producing streams. Through the 
process of coordinating this plan with timber management plans, the 
action might be agreed to, although it results in reduced timber volume 
available for harvest. A resource emphasis decision has, in effect, 
been made, but it may not be recognized as such. If an analysis were 
made with the clear purpose in mind of deciding on the best resource 
emphasis, the consideration of alternatives, costs, and benefits might 
show that 95 percent of the desired stream protection could be provided 
by 100 foot wide strips of timber and that the extra UOO foot width of 
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timber that could be harvested would be of far greater benefit to soci­
ety than the last 5 percent of stream protection. 
Although resource emphasis decisions can result from any of the 
administrative actions Just discussed, probably more decisions are actu­
ally affected through the Ranger District multiple use planning process 
than through any of the others. This planning is provided for all 
National Forest lands, while the other actions are applied only to 
individual units of land at any one time. This makes multiple use plan­
ning a very important step in the determination of the combination of 
resources and uses that the National Forests will actually provide. Yet 
these plans are prepared with little regard to this important considera­
tion; attention is focused on coordination instead. 
Multiple use planning decisions are usually made by the District 
Ranger with the aid of one or more of his staff. The Ranger's multiple 
use plan is reviewed at the Forest level, and sometimes also at the 
Regional level. The review will, however, again be in terms of coordi­
nation and the emphasis problem will very likely receive little, if any, 
consideration. 
The depth of consideration that is given to the Ranger's multiple 
use plan contrasts greatly with that which is devoted to controversial 
areas. VThile the consideration given to the multiple use plan will not 
be superficial, it will be oriented toward the coordination problem and 
Ut 
not toward choosing between alternative management possibilities. The 
controversial area will ordinarily be subjected to a more intensive 
analysis which is concerned with actually making a choice with regard 
to the kinds and quantities of reso\irces and uses that will be provided 
for. Decisions for controversial areas may be suggested by the District 
Ranger or Forest Supervisor, but the final decision will frequently be 
made by the Regional Forester. At times, the Chief, or even the 
Secretary of Agriculture, will make the decision. Thus, while contro­
versial areas represent only a small fraction of the National Forest 
system, they are given more depth of consideration than the great bulk 
of the system. This is a natural consequence and administratively 
justifiable, but it is a bit ironical. 
The degree of analysis that is applied in arriving at a decision 
will vary with the importance that the responsible line administrator 
attaches to the decision and, therefore, also with the make-up of the 
administrator as well. As already discussed, issues of a controversial 
nature will typically receive a more detailed analysis than others. The 
depth of analysis for issues in general will vary from a detailed, but 
uncomplicated, assemblage of facts and figures with the final decision 
selected subjectively by the responsible line administrator, to a full-
scale study employing analyses sophisticated enough to require the use 
of an electronic computer. Examples exist that would suggest a continuum 
from the first example to the latter. 
1+8 
Some line administrators will request and make use of as much 
detailed information and analysis as the importance of the decision 
could possitly justify. Others are more inclined to take the easier 
route and "fly by the seat of their pants," basing their decisions on 
their past experience, giving high regard to their own ability as an 
administrator. Simon has something to say that pertains to this latter 
type of administrator: 
"Nor can the problem be avoided by falling back on the 'common 
sense' of administrators - their 'intuition' and 'practical 
insight' in dealing with situations for which 'long experience' 
has qualified them. Anyone who has had close contact with 
administrative situations can verify that there is no correla­
tion between the ability of administrators and their confidence 
in the decisions they make - if anything the correlation is an 
inverse one. The ablest administrators are the first to admit 
that their decisions are, in general, the sheerest guesswork; 
that any confidence they evidence is the protective shield with 
which the practical man armors himself and his subordinates 
from his doubts. The fact of the matter is that momentous deci­
sions are made every day as to the allocation of resources to 
one or another competing purpose, and that, particularly in 
noncommercial organizations, the decisions are made in an 
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almost complete absence of the evidence which would "be neces­
sary to validate them."^ 
Fortunately, the quality of the decision meikers found in the 
Forest Service is usually good. The agency attracts and develops men 
of generally high caliber. WeaJcnesses in decision making are more 
likely to be due to failure to fully understand, and make allowances for, 
some of the factors that should influence the decision, rather than to 
any lack of ability and integrity on the part of the people involved. 
Yet it must always be remembered that the interests and affiliations 
of the administrator will tend to color his decisions, to some degree. 
This makes a thorough analysis of every resource emphasis decision 
highly desirable, for the influence that the administrator's background 
will have on the decision stands a better chance of being neutralized 
where such an analysis is provided. 
Forest Service public relations work is generally aimed at explain­
ing Forest Service work in such a way as to cultivate public acceptance 
and support. In this way, it is hoped to avoid or minimize conflicts 
with the desires of interest groups and other publics. Frequently, how­
ever, public announcements regarding em issue are made after the decision 
on the issue has been made. At times this may be appropriate, but in 
^Simon, Administrative Behavior, p. I89. 
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some cases it can cause great resentment among those who are to be 
affected hy the decision. To he most effective, public relations work 
must be a give-and-take process; it must provide information to constit­
uents, but it must also sample the constituents' feelings, see that 
these feelings are reflected in deliberations, and prepare the constit­
uents for impending decisions. Although some Forest Service administra­
tors do a good job of attempting to sample public opinion and to prepare 
the publics concerned to accept impending decisions, some others do not. 
Some of the means the Forest Service uses to prepare the publics 
concerned for impending decisions include short new articles, presenta­
tions at civic club meetings, and discussions with an advisory council. 
The more enlightened administrators will use the "feedback" from these 
to aid in selecting a decision that will receive the widest acceptance. 
Advisory councils are made up of persons representing some of the 
publics and interest groups concerned with Forest Service management of 
the National Forests. The Chief, most of the Regional Foresters, and 
many of the Forest Supervisors have advisory councils for which they 
have selected the members. These councils are one means of providing 
the all-important access that interest groups must have in order to get 
their particular interest recognized. Interest groups that feel they 
have no chance of getting proper recognition by the Forest Service are 
inclined to attempt to influence Forest Service decisions through other 
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avenues, such as requests to Congressmen for intervention in Forest 
Service actions. 
CHAPTER VII 
ECONOMIC CONSIDERATIONS IN MULTIPLE USE 
DECISION MAKING 
Up to this point we have considered Forest Service decision making 
largely from the standpoints of Forest Service organizational features 
and the interests of those publics concerned with management of the 
National Forests. This chapter will bring the economic side of the 
picture into focus to illustrate how this field of study can assist in 
making reasonable resource emphasis decisions. 
Economics enters all resource allocation considerations. For 
example, public desires may clearly require that a resource emphasis 
decision be made that does not provide for least cost or maximum mone­
tary benefits. To the person unfamiliar with economics, this may make 
it appear that the decision is an "uneconomic" one, but this is not true. 
Economics is a social discipline and not a business discipline, as fre­
quently pictured. Samuelson defines economics as: "the study of how 
men and society choose, with or without the use of money, to employ 
scarce productive resources to produce various commodities over time 
and distribute them for consumption, now and in the future, among 
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various peoples and groups in society."^ Thus, the decision mentioned 
above is clearly consistent with economics since it involves a determi­
nation of how scarce resources will be employed to best satisfy society. 
This also should make it obvious that the considerations preceding this 
chapter were not devoid of economic substance, but we will now deal 
more directly with the subject. 
Although economics enters all resource allocation considerations, 
it is freq^uently not consciously employed, or not employed to the degree 
that it should be. In comparing alternatives for the emphasis that the 
various reso\irces and uses on a unit of National Forest land are to 
receive, it is important to quantify the alternatives as much as possi­
ble. The process of quantifying not only provides a firm basis for 
comparisons, it also frequently opens vistas to sides of the problem 
that could be missed otherwise. 
Among the economic tools that can be used to aid in making 
resource allocation decisions are Joint production model, benefit/cost 
analysis, and capital budgeting. Many other economic tools are also 
useful, but these three are of particular interest to the subject of 
this paper. Discussion will, therefore, be limited to them. 
^Paul A. Samuelson, Economics: An Introductory Analysis, 
(6th ed.; New York: McGraw-Hill Book Co., 196k), p. 5. 
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Joint production model theory deals with the treatment of cases 
where more than one product can "be produced from a given area, plant, or 
raw material; or where more than one product can be produced through use 
of a single process. Joint production models are attempts to represent 
production possibilities by artificial approximations on paper. Produc­
tion possibilities are simulated in graphs or equations and then subjected 
to marginal analysis to determine the best production combination. Since 
multiple use emphasizes using a particular area of land to produce more 
than one good or service, joint production model fits the situation very 
well. 
In multiple use management, it must be recognized that the produc­
tion of the various resources involves interrelationships. To produce 
more or less of one resource will frequently affect the quantity of one 
or more others that can be obtained. Examples have previously been 
given of these interrelationships. Uses may be complementary, neutral, 
competitive, exclusionary, or complementary at one intensity of manage­
ment and competitive at another. 
Using joint production theory, the interrelationships between 
resources are expressed mathematically, including cost and revenue 
information. The alternatives are then compared and the combination 
selected which achieves the greatest possible difference between total 
cost and total revenue. For a detailed discussion of joint production 
theory applied to multiple use problems, the reader is referred to an 
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article by G. Robinson Gregory in the March, 1955 issue of Forest 
Science 
Benefit/cost analysis is another method of choosing between alter­
natives. In this approach, a determination of the desirability of under­
taking a specific project or course of action is usually under considera­
tion. The method can also be used to provide a ranking for a group of 
potential projects or courses of action. 
Benefit/cost analysis consists of gathering and analyzing cost and 
benefit data for a given project. Total costs are then divided into the 
total of the benefits that can be expected from the project. This gives 
a benefit/cost ratio. A ratio of 1.0 is often used as a dividing line 
between worthwhile and non-worthwhile projects, but other factors, such 
as intangible benefits, can influence the acceptability of the project. 
Benefit/cost analysis is the standard method used by the U.S. Army 
Corps of Engineers and the U.S. Bureau of Reclamation for determining 
the feasibility of the navigation, flood control, hydroelectric power, 
and irrigation projects that they consider for construction. The Forest 
Service sometimes uses benefit/cost analysis for such things as ranking 
the priority of road development projects for construction. However, 
G. Robinson Gregory, "An Economic Approach to Multiple Use," 
Forest Science, (Vol. 1, No. 1, March, 1955), pp. 6 - 13. 
56 
the Forest Service has not, to date, made wide use of this or other eco­
nomic tools in the decision making process. 
Although benefit/cost analysis is a good tool, there are some pit­
falls that should be recognized and avoided in attempting to use it. 
These pitfalls are particularly well pointed out by Roland N. McKean.^ 
He first points out that while benefit/cost analysis is intended to help 
in choosing between alternative means to reach ends, it is very impor­
tant to consider the ends themselves with a critical eye. For example, 
the enumeration of desirable goals in imprecise terms such as "minimum 
erosion," "maximum sustained yield of timber," "optimim water yeilds," 
and "adequate pollution control" are not meaningful for choosing among 
alternatives. In most cases, we won't be able to reasonably get (and 
we may not really need) the ultimate amount of the things we desire, so 
it is necessary to adopt criteria or tests to give an indication of 
preferredness among the goals. 
Another problem involves the subdivision or decentralization of 
benefit/cost analysis and decision making. Since a given analysis can­
not examine all problems of choice at one time, and since it is often 
impossible for all parts of an analysis to be handled at one level of 
an organization, it is usually necessary to break an overall problem 
^Roland N. McKean, Efficiency in Government Through Systems 
Analysis, (New York: John Wiley & Sons, Inc., 1958), Chapters 2 and 3. 
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down into segments. Analysis on a piecemeal basis may give solutions 
that are inconsistent with higher level criteria. For example, one 
timber management criterion for a National Forest might be to use a 
fixed amount of timber stand improvement funds to put young growth 
timber in the most productive condition possible. The actual process 
of analyzing the timber stands would typically be decentralized to the 
Ranger District level. Each District might then request funds based 
on acres of timber that could be treated per $1,000. Funds might be 
allocated on this basis, while the timber on one District might be grow­
ing on high quality land and be of such superior quality that the Forest 
objective could only be reached by putting all of the available money 
on that District. 
Some common criterion errors that can crop up in benefit/cost 
analyses include: (l) maximizing gain while minimizing cost (no such 
policy is possible since maximum gain is infinite and minimum cost is 
zero), (2) overlooking absolute size of gain or cost to be considered 
(can lead to extreme solutions), (3) use of an erroneous or irrelevant 
scale of gain or cost, {k) neglecting spillovers (good or bad effects 
on features external to the main problem under consideration), and 
(5) using wrong concepts of cost or gain (including neglect of higher-
level gains, neglect of valuable inputs, and errors in the allocation 
of Joint cost in multi-product ventures). These same criterion errors 
can, of course, apply to types of economic analysis other than benefit/ 
cost. 
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Problems can also occur in the selection of appropriate alterna­
tives. It is important to employ relevant contexts and relevant courses 
of action. To he in relevant context, the alternatives under considera­
tion must fit in with overall requirements, rather than with just a part 
of them. For example, installing snow fences on a mountain ridge to 
increase water yield might seem to be appropriate, but if the fencing 
costs more than the value of the water produced, the alternative is not 
relevant. 
Concerning relevant courses of action, it is important to guard 
against failure to consider alternatives that might be better than 
those under study, such as actions that might differ in nature. It is 
also important to watch out for parts of the overall system being ana­
lyzed that may not carry their weight and for making independent rank­
ing of things that sire in reality interdependent. 
Projects competing for attention and funds can be compared on the 
basis of the size of their benefit/cost ratios. This is not, however, 
altogether appropriate. One project may have a benefit/cost ratio of 
7.5 while another's ratio is 1.5. The first project would receive first 
priority if selection is made on the basis of benefit/cost ratio alone, 
yet the total benefits from the latter project (due to much larger 
size) may exceed those of the former. McKean and Eckstein discuss some 
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meajis of deciding on priorities for projects, using data produced in the 
1 2 "benefit/cost analysis, so as to maximize public welfare. ' 
Capital budgeting is concerned with the efficient investment of 
capital resources to provide maximiim desired returns, over time. The 
term "capital," as used in economics, refers to manmade agents of produc­
tion, rather than just to money. In forest land management, it includes 
such things as wildlife, roads, growing stock of trees, and installa­
tions for forest protection, use, or management. It also includes work­
ing capital (money on hand for payrolls and supply purchases), as well 
as capital funds needed for conversion to other forms of capital. Land 
may or may not be regarded as a capital good. Scitovsky regards it as 
3 ̂  
such, but Duerr arbitrarily separates it from capital. ' Labor is 
separated from capital, but can essentially become capital if it 
increases capital values upon being applied. 
^cKean, Chapter T. 
2 
Otto Eckstein, Water Resource Development: The Economics of 
Project Evaluation, (Cambridge, Mass.:Harvard Univ. Press, 1958), 
Chapter 3. 
3 Tibor Scitovsky, Welfare and Competition: The Economics of a 
Fully Employed Economy, (Chicago: R.D. Irwin, Inc., 1951), p. 2l6. 
^William A. Duerr, Fundamentals of Forestry Economics, (New York: 
McGraw-Hill Book Co., Inc., I960), p. 101. 
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For the National Forests, it would seem most reasonable to con­
sider land as a capital item. Since specific areas may be dedicated to 
a single use, or a combination of uses that exclude or limit other 
potential uses, the land itself may be considered to be "invested" when 
its use determination is made. 
For any private or public enterprise to be worthwhile, it must 
provide a return for the capital invested in it. This return should 
exceed the value of the investment by as much or more than could be 
derived by applying the same capital inputs to another enterprise, 
considering risk. Thus, for a firm in the timber industry to invest in 
the growing of trees, the funds and other capital itans invested in the 
trees must yield a return, over time, that would at least equal the 
return the capital could produce if invested in another project of equal 
risk. 
Capital budgeting is particularly appropriate for economic consid­
eration of timber production. Due to such features as the long period 
of production in which timber capital is involved (it may take 10 
decades to produce a merchantable tree), the modest rate of return for 
capital invested, and the fact that variable costs will be low compared 
to fixed capital costs, capital cost dominates the economic picture of 
6i 
groving timber. 
Techniques of capital budgeting involve comparing the capital 
investment that would be required for each of the alternatives under 
consideration and the expected returns that the investment will gener­
ate, over time. Three popular methods used to compare expected returns 
ajre the "pay out period," "contribution to present net worth," and 
"internal rate of return." Pay out period simply determines how many 
years it will take to recover the investment through the average returns 
generated by the project. Contribution to present net worth consists of 
subtracting the present investment from the total values the investment 
will generate. The future values are first discounted to the present. 
Any later installment investments required are also discounted to the 
present and added to the present investment before the subtraction is 
made. Internal rate of return is approximately the reciprocal of the 
pay out period. Pay out is calculated by dividing the net investment 
by the expected average annual returns. Rate of return is calculated by 
dividing the net investment into the expected average annual returns and 
3 obtaining a percentage figure. 
^Duerr, p. 10U. 
2 
John Fedkiw, Capital Budgeting for Acquisition and Development 
of Timberlands," Financial Management of Large Forest OwnershipsYale 
Univ. Bulletin No. 66, (New Haven: Yale Univ., I960). 
3Erich A. Helfert, Techniques of Financial Analysis, (Homewood, 
111.: R. D. Irwin, Inc. , 1963), p. 15^+ - 156. 
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In the public sector, capital budgeting (in common with other 
forms of economic analysis) must ordinarily consider more than dollar 
returns. Public funds invested in management of the National Forests, 
for example, produce dollar returns in the form of timber, forage, and 
water values, but they also produce "intangible" returns in the form of 
recreation opportunities and wildlife. Attempts have been made to 
express the "intangible" values in dollar terms, but these have not been 
totally successful to date. It is important that these attempts be 
continued, since things valued in dollar terms have a distinct competi­
tive advantage.^ Gregory suggests a possible method of comparing a 
product that cannot easily be valued with one that can. By using iso-
cost and iso-revenue curves plotted for the two products in combination, 
and by assuming (in those cases where it can be so agreed) that the 
present balance between production of the two resources is approximately 
correct, a value for the product that cannot otherwise be valued can be 
2 
picked off of the graph. 
The Forest Service has not made wide use of economic analysis in 
its programs in the past. As with most Federal sigencies, fund requests 
have been supported by evidence to show Congress and the Bureau of the 
Budget that the intended uses of the funds are justified and "in the 
^Gregory, p. 12. 
2 
Gregory, p. 13. 
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public interest." But, for the most part, a detailed analysis of alter­
native uses for funds has not been provided. Currently, however, a nev 
planning-programming-budgeting system is being introduced throughout 
the Federal Government.^ This system will require a much more rigorous 
and quantified approach to the evaluation and selection of program and 
project alternatives than has been attempted in the past by most agencies. 
It calls for: (l) spelling out agency objectives in concrete terms, 
(2) systematic analysis and presentation of alternative objectives and 
programs, (3) comparison of costs and benefits of programs, (U) presenta­
tion of total rather than partial cost estimates for programs, (5) pres­
entation of prospective costs and accomplishments on a multiyear basis, 
and (6) year-round, continuing program analysis and review of objectives.^ 
The Forest Service is already started on this system and it seems safe to 
predict that economic analysis will play a much greater role in the work 
of this agency in the future. It is even possible that this system may 
provide something of a "back-door" approach to the need for making 
resource emphasis decisions by requiring quantification of goals and 
alternatives. 
^Henry S. Rowen (Ass't Director, Bureau of the Budget), "PPBS: 
What and Why," Civil Service Journal, (Jan.-March, 1966), p. 5-
^Ibid., p. T. 
CHAPTER VIII 
COMPUTERS AS AN AID IN DECISION MAKING 
This paper would hardly be complete without a discussion of the 
place of computers in decision making. The use of computers is expand­
ing rapidly in the worlds of both business and government. The fact 
o 
that these machines can process vast quantities of technical information 
with great speed is widely known and accepted. The wonders that com­
puters can produce are typical topics of household conversation. 
To say that computers can aid the modern business firm or govern­
ment agency would be superfluous. A more pertinent observation would 
be that most firms and nearly all government agencies must use computers. 
In the highly competitive business world, the successful medium and 
large firms find it necessary to employ the most modern data processing 
techniques available. For many jobs, the computer easily proves to be 
the most efficient. What may be overlooked is the fact that government 
agencies are also in competition, with each other and with non­
government methods of dealing with problems. Remember that growth and 
survival are the key concerns of nearly all organizations. If the 
Forest Service, for example, fails to manage the National Forests in an 
efficient manner, eventually the job will be assiomed by another entity. 
In the frequent instances where a computer can provide an operating 
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advantage, or at least the opportunity to keep up with its competition, 
the firm or agency has little choice but to use it. 
In the Forest Service, computers have been in use for a number of 
years in such areas as accounting systems, road design, and timber prod­
uct measurement. Their use as an aid in making resource allocation 
decisions is presently in the experimental stage. As one facet of the 
development of a planning-programming-budgeting system (abbreviated 
"PPBS") for the Forest Service, a team of researchers at the Pacific 
Southwest Forest and Range Experiment Station is working on an activity 
analysis model for the National Forest system.^ Initial emphasis is 
being placed on the development of a sub-model for one National Forest. 
The eventual National model -will involve fitting sub-models for each 
National Forest into Regional sub-models, with these in turn combined 
to make up the National model. The use of computers will be required 
to handle the large amount of data processing involved. 
The PPBS activity analysis system being developed is intended to 
be used to accomplish two basic tasks: (l) the efficient internal 
allocation of resources for a given output and (2) the evaluation of 
output and policy goals. Efficiency can be in terms of minimum costs. 
R. McConnen, M. Kirby, & D. Navon, "A Planning-Programing-
Budgeting System for National Forest Administration," (unpublished 
draft of paper, Pac. S.W. Forest & Range Experiment Station, Berkeley, 
Cal.) 
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maximvmi benefits, or in special cases, maximum output of an especially 
desired product such as water. Output and policy goal evaluation is 
intended to assess changes in any of these goals with regard to the 
effect on minimum costs required or the impact on those other goals that 
remain unchanged. 
The process is intended to generate output and policy alternatives, 
but not to select goals. Obviously, the information produced could 
greatly aid policy makers in arriving at goals. The system is not, 
however, intended as a means of providing help with the initial decision 
as to the combination of resources and uses that should be provided for 
on the National Forest system as a whole, or on specific parts of it. 
It starts with these goals as given and takes off from there. But, as 
this paper has pointed out, these goals have not yet been expressed in 
meaningful, quantitative terms. It would appear that the lack of these 
goals could be a major obstacle in getting the system working. 
In considering emphasis decisions for National Forest lands, the 
use of computers could be of great help. Not only can great amounts of 
data be included for consideration, but the very process of organizing 
material for computer processing invariably adds to the depth of consid­
eration given to the problem. As one works with a computer it soon 
becomes apparent that his logic must be clear and his data meaningful. 
Errors in logic can get through a computer, but they frequently become 
painfully obvious in the output. The information coming out of a 
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computer can only be as accurate as the data that went in. Computer 
analysis will often show up wesiknesses in the available data and indi­
cate the areas where more information is needed. To attempt to arrive 
at decisions that involve complex relationships without the aid of a 
computer can result in some of these things being overlooked. 
Some of the techniques that can be applied to problems of making 
resource emphasis decisions for National Forest lands include linear 
programming, stochastic programming, and heuristic programming. Each 
of these techniques can be used with hand mathematical calculations, 
but where the problem involves more than just a few elements the use of 
a computer becomes necessary. 
Linear programming is a mathematical procedure for optimizing 
inputs applied to a production system, given an objective (such as mini-
miim costs or maximum benefits) and resource limitations that are stated 
as linear functions. To be linear, a function must involve straight-
line relationships. That is, a linear function is a function in which 
the variables appear only in the first power. 
There are several methods of solving linear programming problems. 
These include the graphical, the simplex, and the transportation methods. 
An example of the graphical method will be given below. This method is 
limited to problems with no more than three variables because it is 
impossible to graph more than three dimensions. The simplex method 
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involves a systematic method of mathematically searching a matrix of 
the functional equations for an optimum solution. There is no limit to 
the number of variables that can be handled by this method, other than 
what can physically be handled by the process of mathematical calcula­
tion used. If a computer is used, 35 or more variables can be handled, 
depending on the type of computer and the program used. The transporta­
tion method is similar to the simplex method, but involves a different 
matrix and computational procedure. It is particularly useful for 
problems where an optimal schedule of shipment of goods is desired. 
For a detailed description of any of these methods, or linear programming 
in general, the reader is referred to the sources listed in the bibliog­
raphy . 
Relationships between National Forest resources are not always 
linear in nature. For example, timber harvest might increase wildlife 
forage and, with it, wildlife numbers, up to a point. After a certain 
point is reached, forage may no longer be the limiting factor to wild­
life numbers and increased timber harvest will no longer benefit wild­
life, or may even be detrimental to it by contributing to the new limit­
ing factor, such as lack of cover. Thus, the constant of proportionality 
is not constant over the range of the variable. 
Even though relationships are not always linear, they will fre­
quently be linear, or so close to it that linearity can be assumed, over 
the range of the variables under consideration. Linear programming, then, 
becomes a useful tool, but its limitations must be recognized. As 
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experience is gained with computer models of interrelationships hetween 
resources, provisions for handling non-linearities will no doubt be 
evolved. Means such as separable-programming and mixed-integer program­
ming are available, but attempts to apply them to National Forest 
resource problems should logically wait until the more elementary tech­
niques have been explored. 
Another problem involves cases where resource interrelationships 
are of a probabilistic nature. For example, it may be known from 
research that timber harvest of a certain design increases water yields 
by a given amount in the area where the research was conducted. The 
area under consideration may be several hundred miles from the research 
area and of slightly different characteristics. Nevertheless, it is 
thought probable that timber harvest would also result in water yield 
increases here. Stochastic programming is the technique best suited to 
such cases. This technique is designed to handle elements of a conjec­
tural or probabilistic nature, in conjunction with other elements that 
are known. 
Heuristic programming is another technique that is useful in mak­
ing complicated decisions in the absence of complete or adequately 
quantified information. A "heuristic" is a rule-of-thumb used to pass 
TO 
1 
a point in a problem where no real data is readily available. For 
example, a resource emphasis decision making problem might include a 
point where no real information is available, such as the value of rec­
reation use versus forage use. In the absence of factual data, the 
decision maker might adopt the rule-of-thumb that one unit of recreation 
use is equal to 1/lOth of a unit of forage use. In heiiristic program­
ming, the computer manipulates the real data when available, but when 
it comes to a point where real data are unavailable, it utilizes one or 
more heuristics and continues with the problem. Ultimately it produces 
a pseudo-optimum solution. The solution cannot be claimed to be the 
real optimum because the input information is incomplete. But it can 
be said to be the best solution possible under the knowledge situation. 
The solutions from heuristic programming are reproducable, consistent, 
and reliable. Presumably, they are the same ones that a good manager 
would reach if he were able to absorb and process all of the informa­
tion that was fed to the computer. At the very least, heuristic program­
ming is a way to systematize the decision making function, but it probably 
also leads to better decisions. The main weakness will surely be the 
heuristics employed, but the very fact that they must be used will likely 
stimulate action to acquire more information to e-ventually replace the 
present heuristics with facts, or at least more reasoned heuristics. 
^Jerome D. Wiest, "Heuristic Programs for Decision Making," 
Harvard Business Review, (Vol. HU, No. 5, Sept.-Oct., 1966), p. 130. 
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Returning to linear programming, the following is a simple 
example, using the graphical technique, showing how the making of a 
resource emphasis decision might he aided. 
Let us assme that we have 100,000 acres of National Forest land 
in an isolated unit. We are trying to decide how many acreas we are 
going to devote to timber production as the primary emphasis and how 
many acres we are going to devote to mass-^type recreation (campgrounds 
and picnic areas) as the primary emphasis. Thus, we are working with 
two variables, acres to be devoted to timber and acres to be devoted to 
recreation. This permits us to graph the problem in two dimensions. 
We know that the area will produce iiOO board feet of timber per 
acre per year, on the average. No mass-type recreation developments 
are possible in the areas devoted to timber as a primary emphasis 
because clearcutting is the timber harvest method practiced (resulting 
in timber emphasis areas being completely denuded at the end of each 
rotation) and the areas are also subjected to periodic commercial thin­
nings during the rotation. Some timber can be harvested from the areas 
devoted to mass-type recreation. This is done during the winter when 
there is no use by recreationists. To preserve the forest environment, 
this cutting must be done on a selective basis and the average annual 
timber production from recreation areas will be only 100 board feet. 
Established timber processing plants in the vicinity have historically 
used 20 million board feet per year from the area. It is arbitrarily 
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decided that this use will continue to be provided for. Additional 
processing capacity will be encouraged up to the amount of timber that 
will prove to be available after the emphasis decision is made. Timber 
from the area has an average end product wholesale value of $l60 per 
thousand board feet. Forest Service costs for timber management activi­
ties average $10 per thousand board feet produced. Net timber value is 
then $150 per thousand board feet. 
Campgrounds and picnic grounds are constructed to provide three 
units on each acre developed, but these developed areas require rather 
wide buffer areas and acreage for nature trails and other features. On 
an average, 10 acres devoted to recreation use is required for each camp 
or picnic unit provided. Each unit receives an average of 200 visits 
per year. There are presently 100 units on the area receiving a total 
of 20,000 visits per year. These visits are valued at $5 each for what 
they contribute to the economy in the form of dollars spent. This is 
assumed to be roughly comparable with valuing timber's contribution to 
the economy on the basis of average end product wholesale value. Forest 
Service recreation management costs for the area have averaged $1 per 
recreation visit. Net recreation value is $1+ per visit. There is great 
interest in recreation and all areas that have been developed have soon 
been used to capacity. Recreation planners recommend, and it is agreed, 
that the number of recreation visits to be provided for should be at 
least double what the present use is and that the maximum number of 
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visits the area can sustain without seriously degrading the quality of 
the recreation is 1+00,000 visits. 
To summarize, we prepare the following table: 
Production Estimates - Per Acre Per Year 
Resource Timber Recreation Total 
Emphasis Volume Value Visits Value Value 
Timber UOO $150 X 0.i+ 0 0 $60 
= $60 
Recreation 100 $150 X 0.1 20 $1+ X 20 = $80 $95 
= $15 
We now prepare a set of equations expressing the constraints we 
have set up and the objective function. Let T = number of acres to 
receive primary emphasis for timber and R = number of acres to receive 
primary emphasis for recreation. 
(1) T + G - 100,000 (acreage constraint)^ 
(2) UOO T + 100 G - 20 million board feet (timber constraint) 
(3) 0 T + 20 G ̂  i+0,000 visits (lower recreation constraint) 
(1+) 0 T + 20 G * i+00,000 visits (upper recreation constraint) 
(5) 60 T + 95 G = dollar benefits (objective function) 
^The sign means "less than or equal to;" the sign ̂  means 
"greater than or equal to." 
Next we plot equations (l) through (k) on a graph (Figure l). To 
plot each equation we first make one of the variables equal to zero and 
solve for the other. Then we make that one zero and solve for the first 
This gives us a point on each axis of the graph. A straight line drawn 
between them gives us all points that will satisfy the equation. 
For equation (2), for example, when we make T = 0, G = 
20,000,000 = 200,000 acres. When we make G = 0, T = 
100 
20,000,000 = 50,000 acres. 
1+00 
A summary of the plotting points for the equations is as follows: 
Equation No. & Constraint 
(1) Acres 
(2) Timber 
(3) Recreation (lower) 
(U) Recreation (upper) 
When T = 0 
Then G = 
100,000 
200,000 
2,000 
20,000 
When G = 0 
Then T = 
100,000 
50,000 
Infinity 
Infinity 
When we plot these equations (Figure l) we see that the only area 
that is consistent with all four constraints is bounded by points A, B, 
C, and D. We now use the objective function equation to locate the 
point within the feasible area which will provide the greatest benefits, 
in this case in terms of dollars. We could determine the slope of this 
line by assuming any dollar benefit figure and solving for T and G as we 
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FIGURE 1 
LINEAR PROGRAMMING - GRAPHICAL SOLUTION 
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did for the constraint equations, but we soon discover that this slope 
is the same as reversing the coefficients for T and G in the objective 
function equation. Thus our points can be 95 on the T axis and 60 on 
the G axis. This line is only one of any nmber of parallel lines we 
could draw to show possible objective function values. These values 
decrease as we move toward the junction of the two variables at 0 and 
increase as we move up and to the right. It follows, then, that the 
greatest benefits will be found at the last point where the objective 
function line touches the feasible area as it moves out to the right. 
This is at point C, which calls for devoting 20,000 acres to recreation 
and 80,000 acres to timber. Benefits at this point are $1,900,000 per 
year for recreation and $it,800,000 per year for timber for a total of 
$6,700,000. 
The above is an oversimplified example of linear programming, but 
it shows most of the rudiments. Other constraints could have been 
included to provide for other uses such as water, forage, and various 
wildlife species. One more variable could have been added and the 
graphical method would still permit us to solve the problem, but it 
would have been in three dimensions and much more difficult to draw 
clearly. A typicaJ. third variable might be acres to be devoted to pri­
mary emphasis for forage production. In the third dimensional graph, 
the constraints would form a many-sided figure in space. The objective 
function equation, instead of being a moving line, would be a plane that 
moves through the constraint figure. 
77 
If more than three variables are to be dealt with, the simplex 
method must be used. This method is best employed in conjunction with 
the use of a computer, except for the simplest problems. Computer pro­
grams are available for use of the simplex method. They may be obtained 
from sources such as the International Business Machines Corporation 
(IBM). Some programs can be used to maximize or minimize the objective 
function, while others will only maximize. The former type is 
recommended.^ 
To use a computer program for solving linear programming prob­
lems, the constraint and objective function equations are normally 
established as in the sample problem. The ̂  and ̂  signs are changed to 
equalities by the use of "slack" variables. The equations are then 
fitted into a prescribed matrix for input into the computer. 
If a program is used that will maximize or minimize, the objec­
tive function can be altered to examine various considerations. For 
example, it can be written to find the maximm benefits possible while 
staying within the constraints (as in the sample problem), or it can 
be written to find the least cost possible while meeting the con­
straints. It can also be written to locate the optimum combination 
I hesitate to recommend a specific program because I have only 
experimented with one to this time, and it will maximize only. I am 
about to work with IBM Program No. 1620-10.1.007, which is supposed to 
maximize or minimize. 
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of other resources, while favoring the maximum amount of a particular 
one within the constraints. 
There are, of course, limitations to the help that computers can 
provide with Forest Service resource emphasis decision making. These 
limitations involve the same problems that are encountered in any anal­
ysis that requires quantification of all considerations. Perhaps the 
greatest problem is that of assigning a dollar value or other measure 
of utility to resources that are normally considered to be intangible 
in nature. Another problem often encountered is a lack of complete 
inventory data for the area and resources under consideration. In the 
typical example, inventory data for timber, forage, and some aspects of 
recreation may be reasonably complete. Data for wildlife and water 
will be very sketchy. 
There are those who maintain that to use a computer to attempt a 
sophisticated analysis of a question that involves a number of poorly 
defined areas is a futile exercise. But these people miss the point. 
This point is that the very work on the question will involve search 
into the dark areas. This will eventually produce more and more illu­
mination, so that in time the amount of firm knowledge we have will be 
greatly increased. 
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Computers can be a great aid 
recognized, however, that they are 
in any decision remains the job of 
in decision making. It should be 
still just an aid. The final choice 
the responsible executive entity. 
CHAPTER IX 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
The job of the Forest Service is to manage the National Forests 
so as to provide the combination of goods and services that will contrib­
ute the most in the way of possible benefits and satisfaction to the 
public. The demand for National Forest resoiu-ces and uses is rapidly 
increasing. The capability of the National Forests is limited and not 
all of every desired resource and use can be met. Conflicts between 
demands are inevitable and compromises must be made. 
The multiple use principle, under which the Forest Service oper­
ates, has been criticized because of weaJcnesses in the meanings that 
have been assigned to it by opposing groups. The principle is, however, 
basically sound. The weaknesses are due mainly to a lack of adequate 
attention to the decision making aspects of multiple use management. 
An overemphasis on coordination aspects has possibly undermined the 
development of a real meaning for multiple use. 
The Multiple Use-Sustained Yield Act requires that the resources 
of the National Forests be managed so that they are utilized in the 
combination that will best meet the needs of the America people. 
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Neither the Congress, the Secretary of Agriculture, or the Chief of the 
Forest Service has identified what this combination might be. It is 
probably not possible to do so in a meaningful way. The need for such 
an identification is more apparent at the lower administrative levels. 
There are a number of features common to formal organizations in 
general, along with some others that pertain particularly to the Forest 
Service, that have an influence on resource emphasis decision making. 
Among these are: (l) the division of work responsibilities in the 
Forest Service on a functional resource basis, (2) the fact that admin­
istrators are not neutral in their outlooks, (3) the decentralization 
of Forest Service decision making, {k) the structure of a formal organi­
zation has an influence on the organization members, and vice versa, 
(5) most employees are loyal to their organization and may think of the 
organization's welfare above greater social goals, (6) organizations 
typically seek survival, growth, and security, and (T) organizations are 
influenced most by the publics they have regular contact with and access 
to a government agency is, therefore, vital to political interest groups. 
Resource emphasis decisions are mostly made at the Ranger District 
level as a part of the resource coordination process in multiple use 
planning. For special areas or controversial areas, final resource 
emphasis decisions are usually made at higher levels. Decisions regard­
ing controversial areas receive special attention, although these areas 
involve only minor portions of the National Forest system. 
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Some Forest Service administrators make a serious attempt to 
sample public opinion "before making decisions and to prepare the publics 
concerned to accept a planned decision. Others do not. Public rela­
tions work is usually aimed at avoiding or minimizing conflicts with 
publics, rather than attempting to identify public desires so that 
decisions may be fitted as closely as possible to them. 
Most Forest Service units are refining multiple use plans in some 
degree to provide more attention to resource emphasis decisions. This 
is done through impact surveys and "pressure area" plans. These repre­
sent an evolution toward providing more conscious resource emphasis 
decisions in multiple use management. 
A public consists of persons who stand to be affected by an 
action, but who are not participants in the action and yet are aware of 
and interested in the action. Publics are specific to issues and do not 
include the entire populace. Political interest groups are organized 
publics of an enduring nature. For the most part, interest groups can­
not be classified as "good" or "bad." Nearly all represent legitimate 
interests. The "public interest" is really not an identifiable thing. 
A variety of economic tools is available to assist in providing 
a greater depth of consideration in the area of resource emphasis deci­
sion making. Computers can be a great aid in working with economic 
tools. 
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Conclusions 
The multiple use principle is clearly the most desirable one to 
apply to the management of the National Forests. In spite of the pres­
ent problems of interpretation and the lack of a clear meaning, it per­
mits the attainment of at least as many and usually more benefits from 
forest land than other principles of management could provide. 
There is a need for the Forest Service to clarify the meaning of 
the multiple use principle. This can best be done by giving more atten­
tion and focus to the resource emphasis decision making phase of 
multiple use management. 
There is also a need for the Forest Service to make multiple use 
into more of a system of management, rather than leaving it largely in 
the realm of a philosophy. This system needs to recognize that deci­
sion making is an important part of multiple use management. 
Greater depth of consideration is needed where resource emphasis 
decisions are being made. Too much reliance is placed on the experience 
and judgment of administrators, which is seldom completely neutral. 
Decision making tools have not been developed to the degree that they 
should be as an aid in arriving at decisions. Greater use of economics 
in considering alternatives will result in better decisions. More 
personnel with training in economic analysis would aid in this. 
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Resource emphasis decisions are not always made in the open, to 
the degree that they should be. Interactions with the publics that will 
be concerned with a decision are sometimes avoided, and this is usually 
a mistake. There is a need to do more in the way of sampling public 
needs and desires. To slight this need in order to avoid controversy 
is not justifiable. In most cases, an open approach to resource empha­
sis decision making will result in wider acceptance of decisions and in 
the Forest Service gaining added support and stature, in spite of 
controversy. 
The Forest Service should recognize the need of more interest 
groups to have better access to the agency. The number and types of 
groups interested in the National Forests is increasing and their need 
for access is as legitimate as the older groups with which the agency 
has long dealt. 
Recommendations 
The recommendations that follow are intended to suggest actions 
that could be taken by the Forest Service to aid in correcting the weak:-
nesses discussed in this paper with regard to Forest Service multiple 
use management of the National Forests. 
Recommendation No. 1: Revise the multiple use management direc­
tives in the Forest Service Manual to describe multiple use management 
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as a system of management which emphasizes resource allocation decision 
making, as well as coordination of resource uses. Revise Regional 
multiple use guides and planning instructions to reflect this approach 
also. 
Recommendation No. 2: As part of the revisions suggested in 
recommendation No. 1, provide suggested methods to apply in arriving 
at resource allocation decisions. Include descriptions of analytical 
economic tools and how to use them for comparing alternative management 
emphasis possibilities. These comparisons to be in terms of compara­
tive costs and benefits and to include consideration of both tangible 
and intangible values. 
Recommendation No. 3: Identify for each Region, as accurately as 
currently possible, minimum and maximum expected future needs and 
desires for each resource and its sub-parts. Compare these with the 
physical capabilities of the National Forest lands in the Region. This 
will require analysis at all organizational levels within the Region. 
Where needs will conflict, make decisions (with the aid of the tools 
mentioned in recommendation No. 2) as to the compromises to be made and 
the amount of each resource to be provided. Include consideration of 
possibilities for alleviating conflicts by more intensified management 
and whether costs of this would be justified. Set the decided upon 
combination of resources to be provided as Regional objectives, after 
concurrence by the Chief. Revise functional resource management plans 
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and Ranger District multiple use plans to agree with the objectives. 
Review the objectives for needed changes at 5 year intervals. 
Recommendation No. U: Make public relations work a two-edged 
sword by consciously using it to identify public needs and desires, as 
well as to sell Forest Service programs. The use for feedback purposes 
would be especially applicable to public relations efforts by line 
officers. 
Recommendation No. 5: Provide ready access for a wider variety 
of interest groups and publics. Access can be cultivated by expanding 
the use of advisory councils and the number of interests represented on 
these councils. Communication with interest groups and publics should 
be encouraged and the receipt of their views on matters of concern to 
them solicited. This will make occasions less frequent when these 
groups will feej, a need to go directly to Congress or the Secretary of 
Agriculture on issues of interest to them. This provision of access 
need not make the Forest Service lose sight of the interests of publics 
which are not well enough organized to be adequately represented. The 
job of weighing the voices heard and not heard on issues would still 
remain, but the issues would be better known to the publics concerned. 
The net result should be a stronger and better supported Forest Service. 
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